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u r \ ^ ux ijiiB inven- 

tion ajid m what manner tte same is to 
•be performed, to be particularly described 
stLte^nt m and by the followin/r 

The invention relates to control 
mechanism for hydranlically actuated 
the ° machine tools and 

In a machine tool it is freouentlv 
15 necessary to engage the clutch with 
varying degrees of force, for example in 
cutting screw threads, particularly in 
bWs of light metal. In the oaae of 
hydranlically actuated friction clutches 
such regulation cannot be effected bv 
means of a throttle in the pressure 
conduit, 'because all the throttle 'does is 
to retard the engagement of the clutch, 
in connection with compressed air 

^5 mechanism for starting motar cars and 
otner purposes it has been proposed to 
arrange between a compressed air 
reservoir and the actuated apparatus a 
piston valve with an adjustably spring 

w loaded piston controlling ports whereby 
It is adapted to establish communication 
between a supply conduit and a deUvery 
conduit, and adapted diso under the 
influence of excess pressure in the 

«J0 delivery conduit to place that conduit in 
communication with a port discharo^ini? 
the surplus air to waste. 

With hyraulically actuated mechanism 

An continuously working pump, 

4U usually pumping oil with a reUef valve 
for disposing of surplns oil. it is of 
course, for economic reasons not practic- 
able to let the liquid run to waste, and if 

AK W^i^^ is discharged into a tank from 
^hich it is sucked by the pump there is 
the disadvsantage that after a time the 
circulating oil becomes hot. 

According to our invention we use a 
piston valve controlling ports as for the 

50 piston valve of the compressed air 
mechanism above described in combina- 
tion with an accumulator disposed 
between it and" the liquid pump, so that 
fy>— ' — « * - 



the pump need only work periodically, 
for re-charging the accumulator, and the 
circulating liquid does not become unduly 
hot, a relief conduit 'being provided to 
connect the discharge port with the tank 
irom which the pump sucks. 

The invention is illustrated in the 
accompanying drawings, showing one 
lorai of construction by way of example 
J-^ig. 1 IS a diagrammatic view of the 
apparatus as a whole and 

Figs. 2 to 5 are longitudinal sections of 
the regulating valve in different 
positions. 

A pump 1 takes oil from a container 2 
through a suction conduit 3. and deUvers 
It through a condmt 4 to a hydraulic 
accumulator 5 in which a plun^r 6 is 
forced upwards by the oil aga^t the 
action of a spring 7, so that when the 
accumulator IS full there is available a 
ma^mum oil pressure of, for example, 
10 atm A conduit 8 leads from the 
accumulator to a . regulating valve 9? 
winch can be adjusted for delivering at a 
m^n^^^^^^ jpressure, the aSjust- 

ment being effected by means of a hand 

trl^^J-^f ^j'u "^^^ pressure i^ 

transmitted by a conduit 12 to a cylinder 

t^th.'5if w ^^^^^ ^ P^^*^^ 14 coiinected 
r2^^'^l^*^^'.*^ ^® actuated. The force 
thT^n^ i4 is dependent^ 

the oil pressure m the conduit 12, and 
this IS regulatable by means of the vXe 

^i^^' 1 shows the piston 14 connected 

The reg^ulating valve 9 comprises a 

in this sleeve there is a piston 20. The 
delivery conduit 8 from the accumulator 
IS connoted at 8' to the cylinder 18, and 
the conduit 12 ig connected to the 
o?;^?^?/ ?t also a discharge 

d^jt 17 connected to the cylinder at 
21 is urged by a spring 100 

21 towards Its left hand ©nd position 
ft^ Vi ^'^^'^ a colllr S on ^ 

sleeveig ^^^'t against the 

Sleeve 19 The piston 20 has an annular 

fiS?.^*!.^^. a longitudinal We 24 105 
leading to the left \&M end of the piston. 
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said bore commmucating witli tlie 
annular channel 23 by means of radial 
bores 25. When the piston is in the 
position shown in Fig. 2 the channel 23 
5 faces a port 26 in the sleeve 19 leadin/p to 
the port 8^ of the cylinder 18, and thus to 
the pipe S. TJhe sleeve 19 also has a 
tapered slot 27, which comniiinicates with 
the port 17^ When the piston 20 moves 
W to the right, against the action of the 
spring 21, the slot 27 is gradually 
imcovered. The spring 21 engages with 
its left-hand end into a recess 28 in the 
piston 20 and with its right hand end 
1^ into a recess 29 in a piston 30 which 
slides in tie cylinder 18. This piston 30 
is thrust into the cylinder 18, compress- 
ing the sprinff 21, by the. cam 11 already 
on to 3 which is rotated about a shaft 

*U 31 by means of the hand lever 10. 

Fig. 2 shows the position of the cam 
11 in which the least pressure is exerted 
on the piston 30 and thus on the spring 
21. The spring 21 is then onlv v^rv 
25 slightly compressed, with no more force 
than is required to hold the piston 20 in 
its left hand end position. When th^' 
accumulator is full the whole of the oil 
pressure is transmitted through the 
30 conduit 8, the port 26, the channel 23 
and the bores 25, 24 to the conduit 12 
leading to the cylinder 13. As, how- 
ever, the piston 20 is only under very 
alight pressure from the right it is at 
36 once mov.ed by the reaction to the position 
shown in Fig. 3, in which it closes the 
port 26 and cuts off the oil flow from the 
conduit 8. The piston 14 is consequentlv 
not moved. Should the piston 20, by 
40 moving to the right, place its annular 
channel 23 in communication with the 
triangular slot 27 the conduit 12 wiU 
communicate by means of the bores 24, 25 
with the discharge conduit 17, so. that 
45 there will be no pressure at all in the 
conduit 12. 

To engage the clutch, the hand lever 
10 is moved in the direction of the arrow 
to the position shown in Fig. 4. This 
50 causes the piston 30 to move to the left, 
compressing the spring 21. so that the 
spring moves^ the piston 20 to its left- 
. hand end position, shown in Fig. 2, and 
the conduit 8 is connected to the conduit 
55 12, causing the clutch to be enaraged. 
The clutch pressure is, however, limited 
to the stress of the spring 21. because if 
the oil pressure in the conduit 12 exceeds 
the force of the spring 21 the piston 20 
60 moves to the right under the pressure in 
the conduit 12 and thereby closes the 
condiiit 8, as shown in Fig. 4. Wlien 
. the piston 20 has closed the ooiiduit 8 the 
annular channel 2-3 communicates with 
66 the slot 87, so that some oil flows out the 



conduit 12 through the conduit 17. The 
pressin-e in the conduit 12 thus drops 
shgJitly, so that the piston 20 moves to 
the left until the pressure in the conduit 
12 balances the force of the spring 21. 70 
The communication between the chaauei 
23 and slot 27 is indicated in Fig. 4 by 
broken lines. With the piston 20 in the 
position of equilibrium the conduits 8 ami 
17 are closed by the pi.ston. The distance 76 
of the inlet aperture 26 from the oriiice 
27 of the discharge conduit 17 is at least 
equal io the width of the channel 23, a«cl 
may exceed it. 

Fig. o shows the position of the hand 80 
lever 10 for obtaining maximum clutch 
pressure. The cam 11 moves the piston 
30 still further to the left and thus 
•compresses the spring 21 more than in the 
position .shown in Fig. 4. The piston 20 85 
is then first foiled to its left hand end 
position so that the conduit 8 is connected 
to the conduit 12. This position is 
shown in Fig. 5, The piston 20 first 
moves to tlie right under comparatively 90 
lugh counter pressui'e of tho oil iu the 
conduit 12, and assumes the position 
shown 121 Fig- 4. Owing to the high oil 
pressure tho clutch 15 is then completelv 
engaged * 95 

Ihe disengaiorement of the clutch is 
effected by the lever being moxci] back to 
the position shown in Fig. 2, so that the 
spring IS relaxed and consequentlv the 
piston 20 IS moved for discharge of the 100 
pressure oil from the conduit 12. 

In the example shown in the drawino-s 
the control lever for the clutch is directlv 
connected to the cam acting on the 
regulating valve 9. Obvioiislv the reo-n- 105 
lating valve 9 may also be pre-set 
independently of the clutch control lever 
by the cam 11 and an adjustable stud 
connected thereto. In this case the 
control lever 10 is not connected to the 110 
cam but to a valve in another part of the 
pressure conduit. Instead of a cam a 
screwr. inclined plane or the like niav be 
used to allow of exact adjustment. * 

We are aware that for the resyulation 116 
of internal combustion engines it has been 
proposed to use a spring loaded piston 
valve ^controlling a supply port and a 
delivery port, the spring tending to hold 
the Tiiston in a position in which it 120 
establishes communication between tli'^se 
P'^^s but the valve cvlinder hnvina nUo 
P discharge uort which is tmcnvered bv 
th^ niston when the back T>res<:ure at the 
delivery port overpowers the surinsr, the 125 
sunujv Tiort beinjy then covered. 

Havin<r now particularly described and 
ascertained the nature of our said inven- 
tion, and in what manner the same is to 
be performed, we declare that what we 130 
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claim is : — 

1. Control mechaniem for hydraulicaliv 
actuated friction clutcli«s comprising in 
comlmxation with a pump supplying the 

i^^^^J^^f^ i^'^n''^^ accumuktor 
charged with liquid by the pump and a 

Z"^^^ ^alye between the accumulator 
and the clutch, said valve being a piston 
10 r ^''''^Y ^^^i^stably spring kwided 
Fit^^f/'^'l^^^^^'^^.P^^^^ wlTereby it is 
adapted to establish communication 
between a supply conduit leading from 
the accumulator and a deUvery conduit 

15 .U^^A \ ''^^^ mechanism, and 
15 also adapted under the influence of 
hydraulic reaction in the line to cut off 
the supply and place the delivery conduit 
in communication with a relief conduit 
OA :l ^ .reaction pressure is balanced by 
2U tie spnng pressure, said reKef conduit 
discharging into a tank from which the 
pump sucks. 

2. Valve mechanism as claimed in 



claim 1, wherein the piston has an 
annular channel and a longitudinal bore 25 
communicating with said channel by 
lueans of radial bores, said longitudinal 
bore kadmg to the delivery conduit and 
the distance between the supply port and 
the relief port being at least equal to the 80 
Width of said channel. 

3. Valve mechanism as claimed in claim 
i 2 wherein the piston valve is con- 
trolled -by means of a hand lever actino- 
tUrough a cam or equivalent device on a 35 
sprmg so disposed that with the lever 
adjusted for the minimum spring pressure 
tlie clutch is disengaged, and with the 
lever adjusted for maximum sprinff 
pressure the clutch is fully engaged. 40 
l>ated this 3rd day of February, 1939. 
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